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Chapter 1 — Orientation 
and Fire Service History 


REVIEW QUESTION 


How were early fire organizations started? 
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Fire Service Mission: establishes department organization 


Save lives 


Fire 


service | 
Mission 4 


M Protect —| 
|  Property& | 
| Environment /j 
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Fire department types are determined by how the 
organization is funded. 
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Duties are separated by who you support... 


Line personnel 


Staff personnel 
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Directly to Support 
external line 
customers = personne 


Courtesy Bob Espositio 
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Basic organization of a fire company is based on duties. 


‘Battalion or district 


Men assigned to a | eer 
Engine, Ariel, or | perations division 


Specialty Truck 


Companies 
located in a 
detailed response 
area 


Manages day-to- 
day operations 


3 äagowl gSoly 
Saudi Aramco: Company General Use saudi aramco 


FrPD Line Personnel: Work tasks form the foundation of 
the uniformed part of fire service. 


FrPD Fixed Systems Division 


Fire PrE 
| Inspection |f Systems Protection 


‘Prevention : 
Testing |} egucator || Engineer 
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Personnel need to now how to locate fire 
department regulations. 


First, ask your 
supervisor 


{ May be on file | 
at 
administrative | 

office 


j 
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The fire service is regulated by a variety of rules and 
procedures. 


e Guide to decision making 


e Set boundaries, establish 
Policies standards of conduct 


e Detailed plan of action 
e List step-by-step for conducting 
policy 


Procedures 
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The fire service is regulated by a variety of rules and 
procedures. 


e Government 
e Provincial 


Laws, Statutes, 


or Ordinances o | ocal 


e Standard - Set of principles, protocols, 
procedures 


Codes and 


mer « Code - Collection of rules and regulations 


e Issued from officers 
were ° Used to implement departmental policies 


Directives 
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Essentials of Fire Fighting 
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Firefighter | 


Chapter 2 — Firefighter 
Safety and Health 


Causes of Firefighter Fatalities (2010 NFPA® report) 


Leading causes Remaining causes 


e Stress or e Falls 
overexertion e Being struck by an 
e Motor vehicle object 
accidents e Being trapped in 
structure fire 
e Gunshot wounds 
while tending 
medical patient 
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Awareness of & protection from some chronic illnesses. 


|e frequent urination, constant thirst 


| IT Work performance or attendance, 
Drug & Alcohol 


f 


e Headaches, nausea, leg weakness 
e Dependence anxiety, shortness of 
| | breath, increased blood pressure 
Exposure- e - Symptoms based on disease: 
KAU Mel Te MI hepatitis, AIDS, Flu 
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Training and 
education 
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Driver/operator 


Risk management establishes basis to assess benefit and 
risk decisions at incidents. 


Will risk a lot to 
save savable lives 


Will NOT risk to | Will risk a little to 
save lives, property save savable 
already lost property 
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Department safety and health programs target specific 
goals and address all anticipated hazards. 


Í « Human suffering, fatalities, injuries, illness, 
exposure 


mela © Damage to or loss of equipment 


s e Occurrences and severity 
Reduce 


e Promote and practice safety program 
All levels 
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Causes of Collisions 


Improper backing Follow speed limits 
Excessive speed Proper backing 

Lack of driving Be aware 
skill/experience Proper maintenance 
Reckless driving Wear seat belts 


Poor design or Restrict cell phone 
maintenance use 
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— 


Salziqusuodsay 


You MUST use the safety equipment and follow the rules 
during emergency responses. 


Before leaving 


station While en route 
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Click for 
next slide 
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You must follow specific guidelines for safety on the 


apparatus. 


e Never stand in or on 


Fes ee e Be seated & Wear seat belt 
Apparatus: 


e Hearing protection 


e Tools & equipment 
l e Cab doors 
SN e Safety gates & bars 


í e Use steps & handrails 
Mounting / 


Dismounting 
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You should always follow safety procedures when using 
tools. 


" Unpowered 
e Most common type 


e Can be life- 


threatening if used 
improperly 
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Inspect tools 
before use 


Follow 
manufacturer’s 
instructions 
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Wear PPE 


Select 
appropriate 
tool 


Remove loose 
clothing, keep 
hair clear 


Do not remove 
safety shields 
or compromise 
safety devices 


intrinsically 
safe tools in 
potentially 

flammable 

atmospheres 
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Do not use 
badly worn, 
broken tools 


Get 
manufacturer 
approval 
before 
modifying 


Provide 
adequate 
storage space, 
return after 


Inspect, clean, N 


put all tools in 
ready state 
before storing 


Acquired 
structur 
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Maintain high level of situational awareness: Dismount & 
work in a protected work area at roadway incidents. 
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A collapse zone may also need to be created 
for the safety of those on-scene. 


T 


at 
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Essentials of Fire Fighting 
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Chapter 3 — Fire Department 
Communications 
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Communications centers contain a variety of 


equipment. 
Á Direct-line 


4 

A TDD-TTY- A 

À Text y pae ay 
Yo 


center 


equipment | 

A Recording 
systems, 

N devices A 

receiving » 

neon 4 


Alarm- 
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| Public Alerting Systems 


e Radio 

e Wired telegraph circuit box 
e Telephone fire alarm box 

e Radio fire alarm box 
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Receiving nonemergency calls is also a part of station 
life. 


l Dà ° Requests 


/ | for A . professional 
E eee | Know |» Refer those 
| J e a | procedures J you cannot 
\ 4 / answer to 


calls 


PIO 
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Internal communications are transmitted to specific 


( Department to | 
other agencies 
during 


| emergencies | 
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Radio signals travel between transmitter and 
receiver in either analog or digital format 
over two types of carrier waves. 


Comparing AM and FM Radio Waves 


Signal 


AM Wave 


FM Wave 
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Signal transmission occurs depending on the type of 
equipment in the system. 
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FrPD SOP 202 


e 2.1 Radio transmission shall be restricted to official communications necessary in 
the performance of FrPD businesses during daily activities and emergency 
situations. 


e 2.2 All transmissions shall be clearly spoken in plain English language. 


e 2.3 All radio users shall keep related emergency transmissions brief and to the 
point. 


e 2.4 “Job function/title” & “Vehicle Call Signs” shall be used when communicating 
messages. Use of “personal names” & “Truck Numbers” shall be avoided. 


e 2.5 Radio receiver shall acknowledge all transmitted information over the radio 
by repeating the message back to the originator for confirmation. 


e 2.6 All non-critical radio transmissions shall be stopped in the following events: 
e a) MAYDAY situation. b) Emergency Radio Transmission. 
e 2.7 Radio communication shall be practiced in all fire drills. 


e 2.8 Assignments of Radios during shift shall be logged in the Operation Log System 
(OLS). 


e 2.9 “Deactivate or Reactivate Radio” CRM request needs to be submitted prior to 
taking company vehicles with communication radios to the T&ESD workshops for 
repair or PM. 
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Aramco Gl 6.001 - Reporting an Incident 


e 7.2 When transmitting an emergency notification by telephone, radio or 
messenger, ensure the following information is provided: 


e o Report: “This is an emergency.” 

e o Exact location. 

e o Nature of the emergency/incident. 

e o Number of injured/missing personnel. 

e o Type of service(s) required. 

e o Name and badge/ID number. 

e o Telephone number you are calling from, if available. 


e Note: Stay on the telephone or radio until told to hang up. Repeat the message if 
asked to do so. (Additional information may be required based on the nature of 
the incident to assist responders, such as wind direction, site conditions, etc). 
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Aramco FrPD SOP 205 - Emergency Dispatch 


2.1 On receipt of any call, the nature of the emergency, location, 
the reporter’s name, contact number and any other relative 
information shall be recorded and transferred to Shift Officer by 
radio. 


2.2 All emergency calls/notifications shall be written down and 
communicated via the station’s speaker system or radio twice. 


2.3 Fire Chief, Fire Ops. Supt. and Department Head shall be 
informed via an SMS text message and telephone in case of real 
emergencies. 
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IP 112 - Emergency Evacuation Plan for FrPD Facilities 


Communication Officer's duty when announcing an 
emergency evacuation of the fire station per IP 112. 


e 3.10.1 When the fire alarm sounds, all personnel including visitors shall leave 
the building by the nearest exit, and assemble at the designated assembly 
point, where a roll call will be taken by a designated person. 


e 3.10.3 The communication officer shall take a temporary logbook and a 
radio to the designated assembly point / predetermined alternate fire 
station. Responsibility is transferred to a designated fire station 
communication office once needed. 


Saudi Aramco: Company General Use 


Essentials of Fire Fighting 
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Chapter 4 — Building Construction 


Wood is the most common material used in North 
America. 


Also main 
component 
in 
structural 
assemblies 
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Each type of masonry shows signs of deterioration in 
different ways. 


Heh 
= = ya Pen: 
wa BCR me. ime 


Concrete/ 
Concrete Block 
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The effect of heat on metal depends on the type and 
exposure. 


STEEL 


e Used for structural support 

e Lengthens when heated 

e Failure at near or above 
1,000°F (538°C) 

e Keys to keep in mind when 

firefighting 


Saudi Aramco: Company General Use 


Aluminum 


e Many uses 
e Affected 


by heat 
more 
rapidly 
than steel 


e Used for 
ceiling 


tiles, roofs 


e Found in 


wiring, 
pipes, 
gutters, 
decorative 
elements 
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The effect of heat on metal depends on the type and 
exposure. 


e Found in 


pipes, 
flashing, 


stained or 
leaded 
glass 
windows 


Composite materials are made by combining 
two or more distinctly different materials. 


Synthetic ~~ ” ringer 


jointed 
wood timber 
= “Ne 
Particle Laminated 
board timber 


N Medium L 
density NX 


fiberboard 
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Buildings may be exempt from following local 
building codes. Renovations can also change 
Structures. 


May be exempt Renovations 


e Manufactured e Contain more than 
homes one construction 


e Federal- or State- method 


owned buildings e May improve fire 
safety 
e May create 
potential hazards 
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Foundations are designed to support the weight of the 
building and its contents. 


Exterior Wall 
of Building 


Foundation 


Concrete 
Pilings 
(Piles) 


EN Ay 


Pere ee oe preven 
= s 


aig ya Aa ‘Fis Hs ` e x 
a Layer of 

Stable 

Soil 
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Roofs primarily protect a structure and its contents from 
the effects of weather. 


Common Roof Types 


Eey 


Pitched Flat 


Arched 
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Unauthorized se 
hazards for fire 
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Smokeproof and unprotected stairs provide different levels 
of protection. 


5 
mill) S 


=. 
i 


pa 


Pressurized 
Stairwell 
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Movable windows come in a variety of styles, 
depending on the structure’s requirements. 
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Movable windows come in a variety of styles, 
depending on the structure’s requirements. 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 
Chapter 5 — Fire Behavior 


Understanding the physical science of fire can help 
firefighter safety. 


Fi re - Variety of forms 


o ‘+ Heat- producing chemical reaction pekan 
fuel and oxidizer 


Knowledge can help 


e Translate into practical knowledge of fire 
behavior 

e Recognize what is happening - Predict 
potential behavior 
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There are two types of changes firefighters should 
understand. 


Physical Chemical 
change reaction 


Substance 
: Substance 
chemically 
ee changes 


Changes in From one type 
size, shape, of matter to 
appearance another 
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There are many types of energy and all can change from 
one type to another. 


e Chemical 
e Thermal 
e Mechanical 
Types e Electrical 

e Light 

e Nuclear 

e Sound 


| In fire behavior 
potential e Converted to thermal 
chemical e Released as heat 

energy is 
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The process of ignition follows a sequence of steps. 


Sufficient eet transfer 


. Releases ignitable vapors or 
gases 


Energy necessary for 
ignition 
e Provided by external source ignition so combustion 


e Fuel can be heated until reaction sustained 
| ignites 


Continues production, 
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The fire triangle is the oldest and simplest fire model. 


Fire Triangle 


Heat 
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The Fire Tetrahedron represents the uninhibited chain 
reaction that must be present for fire to occur. 


Fire Tetrahedron 


Chemical Chain Reaction N a 


— Oxidizing™ 


. A 
(Fuel) A gom: 


Reducing Agent 


Oxidizing Agent 


Heat 
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The two types of combustion occur under different 
circumstances. 


Burning is Gaseous fuel 
localized on or mixes with 
near fuel’s oxygen in 
surface - Where correct ratio, 


in contact with heated to 
oxygen ignition 
temperature 


Saudi Aramco: Company General Use 


Smoke is fuel and r full PPE and SCBA 


anytime you work in <$ 
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Thermal energy (heat) is the energy element in both fire 
models. 


Always in transit 


Thermal kinetic Vibrates molecules 
needed to release in fuel leading to 
potential chemical |$ break down, release 

energy in fuel of vapors 
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Convection is the transfer of thermal energy by 


circulation or movement of fluid (liquid or gas). 


Convection 


Dy 


wh 
W 


VA 
— Y 
Po 
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Fuel is the material or substance oxidized or burned in 
combustion. 


Organic - Contain carbon, other | 
| elements | 


The chemical content of fuel influences heat of 
combustion and heat release rate. 


| Heat of combustion 


— « Total amount of thermal energy released when 
specific amount of fuel oxidized (burned) 


| Heat release rates 


Heat Release Rates in Watts 


si 


Watts Kilowatts 
Coffee Maker Trash Can 
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Gaseous fuel can be the most dangerous of all fuel 
types. 


Vapor Density 


| Chlorine 
greater than 1.( 
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The properties of liquid fuel are important to 
understand. 


Specific Gravity 


| Mass, volume but | 
no shape 


/ Will not expand 
to fill all of 
container 


Will flow 
downhill, can 
pool in low areas 
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Solubility is a factor to consider regarding liquid fuels. 


Solubility - 
Extent to 
which 


e Miscible - Mix in any 
proportion 
e Hydrocarbon - Do not mix 


e Polar solvents - Readily 
mix 


substance 
will mix with 
water 
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The properties of solid fuel influence the process of 
pyrolysis. 


Surface-to-Mass Energy Required 
Ratio for Ignition 


Higher 


Position: A Function of Fire Spread 


Horizontal 
Fire Gases Rise Due to 
= Convection 


= Point of 


Ignition 


Vertical 


Conduction 


Point of 
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Oxygen is the primary oxidizing agent present at most 
fires. 


Limited oxygen 
diminishes flaming 
combustion 


Ambient 
temperature impacts 


Higher oxygen 
e Nonflaming concentrations than 
Flaming normal 
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Self-sustained chemical reactions create several products. 


Combustion of 


methane and oxygen Flaming combustion 


e Production of CO,, e Free radicals 


water e Will burn until fuel 
e Release of energy in or oxygen exhausted 


form of heat, light e Chemical flame 
e Production of CO, inhibition occurs 
formaldehyde when extinguishing 
e Different free agent applied 
radicals 
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There are several factors that will affect fire development. 


e Affects heat release 
rate 

e Class A 

e Class B 

e Fires involving single 
type of fuel rare 


e Compartment fire as 
result of gas leak 


Fuel type 


Avai labi lity e Building configuration 
and location e Construction materials 


eae e Contents 
of additional e Proximity of initial fire 
fu el to exposed fuel sources 
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There are several factors that will affect fire development. 


Com pa rtment e Large vs. small 


compartment 


volume and ciisn ceiling can make 
ceiling height determining extent difficult 


e All buildings exchange air 
from inside to outside 
e Influences 
: : e Can be increased or assisted 
Ven ti lation e Two forms of compartment 
fires 
e Changes 
e HRR decreases/increases 
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The fully developed stage occurs when all combustible 
materials are burning. 


ISIN ‘bismoyAzipey ueq Jo Aseuno) 
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The decay stage brings combustion to a complete stop 
through two means. 


ISIN ‘bysmoyAzipey ueq jo Asaynog 
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Flashover happens when combustible materials 
in a compartment ignite almost simultaneously. 


Environment of room 

| changes from two-layer 

| condition to single well 

mixed, untenable hot 
gas condition 


rar ra 
rs auring 


Conditions during 
Transition between pre- e Volume of fire can increase 
flashover to post- to fill entire room 
flashover can occur e Burning gases push out of 
rapidly openings 
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There are several common elements in flashover to be 


aware of. 
Ignition of . y Transition in 


exposed fire 
surfaces development 


Compartment Rapidity 
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Backdraft: when there is a change in ventilation that 
results in an explosive rapid combustion of flammable 
gases. 


ojisodsJ qog jo Asayinoy 
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Smoke explosion: may occur before or after the decay 
Stage as unburned fuel gases contact an ignition source. 


Violent 
because 


accumulate in involve 
premixed 
fuel, oxygen 


other areas 
AS | des | KA Nee KAP 9 


an = NY NA a ifa h ng 3 y 
MIX WIN all 
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Smoke 


e Generally cool - 
Less than 1,112° 
F (600° C) 


e Located in void 
Spaces or 
uninvolved 
areas 


Firefighters can influence fire behavior through fuel removal. 


May allow fire to 
burn - Minimize 
groundwater 
pollution 


Simplest - Allow 
Other methods 


to burn until all 
is consumed 
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Oxygen exclusion reduces a fire’s growth and may 
extinguish it over time. 


Methods - Will not | Closing doors can 


work if fuel is self- IM limit air supply, help | 
oxidizing | prevent flashover 
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Chemical flame inhibition uses agents to interrupt the 
combustion reaction. 


i} Do not easily |f| Not practical | 
extinguish for 
nonflaming smoldering 

fires | fires 


Effective on 


gas, liquid 
fuels 
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Unplanned ventilation may occur before or after suppression 
operations start. 


‘Can be result wind 
| outside structure 


e Increase pressure inside 
structure 


e Drive smoke, flames into 
unburned portions 


e Upset tactical ventilation 


Wind driven ci peeds as low 


Even coordinated tactical ve 
ventilation controlled fires. 


1e combustion rate in 
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Essentials of Fire Fighting 
6t Edition 
Firefighter | 


Chapter 6 — Firefighter Personal 
Protective Equipment 


Personal protective equipment is designed to meet two 
purposes. 


Minimize risk 


of injury or 
fatality 
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eee san ve teng em 


on 


All PPC must include 
permanent label demonstrating 
compliance 
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Personal protective equipment has several design benefits 
and limitations. 


Personal Protective Clothing Can Trap Heat and Humidity 
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All layers of p 
operation. Failur 
expose you to 


g a fire may 
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Additional PPC protects firefighters from a variety of hazards. 
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Wildland persor ed, or intended 
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Roadway operations clothing is designed to 
increase firefighter visibility. 
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Do not wash ive clothing in 


washing machines used for other garments or 
items. T 


Do not take contaminated protective clothing 
into the living or sleeping quarters of the fire 
station or your residence. 

PPE should not be stored where it can come in 
contact with vehicle exhausts. 

PPE that is carried in personal vehicles should be 
placed in closable garment bags intended for 
that purpose. 
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Remember several specific safety considerations 
regarding PPE. 


awareness of 
heat 


AKA KAIITn 
and purp 
ALIM Pull py 


2 inches 
PPE must fit in (50mm) 
order to work minimum 

overlap 
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Respiratory hazards often occur in situations 
immediately dangerous to life and health 
(IDLH). 

| Common respiratory 

hazards 


e Oxygen deficiency 

e Elevated temperatures 

e Particulate contaminants 
e Gases and vapors 

e Airborne pathogens 


Oxygen deficiency occurs most often (but not only) in areas 
of combustion. 


Physiological Effects of Reduced Oxygen (Hypoxia) 


P Symptoms 


15% - 19% 
12% - 14% 
10% -12% 


Exposure results in mental failure, 
unconsciousness, ashen face, 
se data cannot be considered absolute a blueness of lips, nausea, and 
do not account for differences in 8% - 10% 7 vomiting 
‘length of time exposed. 
occur only from reduced 
a | Sg Exposure for 8 minute results is fatal: exposure for 4-5 minutes 
[ee can be treated resulting in recovery 


Tg Coma occurs in 40 seconds 
4 Ny followed by death 
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Hydrogen 
Cyanide 


Sulfur Dioxide 


Monoxide 


Carbon Dioxide 


Formaldehyde 


Ammonia 


Hydrogen Sulfide 


Hydrogen 
Chloride 


Nitrous gases 


Phosgene 
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Airborne pathogens are disease-causing microorganisms 
suspended in air. 
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Open-circuit SCBA consists of four basic components. 


®© Backplate and harness assembly 


© Air Cylinder Assembly 
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APRs have limitations and must be closely monitored. 


Filters 
Limitations discarded 
after use 


Clues for loss 
Visual ESTIs of 
effectiveness 
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High temperi 

degradation or m 

RESULTS: 

e Elimination of prot 
system 

e Exposure to products of combustion and superheated air 


the user’s respiratory 
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apparatus. TI 
incident. 
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Follow these general consideration when donning SCBA 
facepieces. 

v Straps fully extended 

v No hair in face seal 

v Chin cup and harness centered 

v Straps pulled simultaneously to rear 

v Protective hood over harness or straps 


v Helmet secured with chin strap 
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SCBA must be inspected regularly, and damage 
reported immediately. 


Breathing air cylinder assembly 


e Hydrostatic test date 
e Cylinder gauge 

e Cylinder body 

e Composite cylinders 
e Cylinder valve outlet 
e Valve hand wheel 

e Burst disc outlet 

e Cylinder full 
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SA 
Santi 
KAPAT 
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SCBA must be inspected regularly, and damage reported 


immediately. 


e Abrasions, 
bubbling, cuts 

e Cracks, 
heat/chemical 


damage 
e Fittings 
e “O” ring 
e Hose connections 


| Low-pressure alarm | 
| 


e Alarm and 
hardware for: 
e Cleanliness 
e Attachment 
e Damage 

e Test alarm 
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Regulator 


e Controls, housing 
and relief devices 
for: 


e Cleanliness 


e Operates 
e Damage 
e Unusual sounds 
e Valve functions 
properly 
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Follow these general guidelines and precautions for all 
fill systems. 

v Type 1 Grade D quality air required 

v Check hydrostatic test date 

v Visually inspect for damage 

v Eye/ear PPE 

v Use shielded fill station 

v Fill slowly to prevent overheating 


v Completely full, not over pressurized 
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Mobile fill stations are used at emergency incidents. 


— 
s< 


Á 
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Several safety precautions must be considered when 
using SCBA. 


Test atmosphere 


Exit before _ | Check supply | 


alarm | | frequently 
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Nonemergency exit indicators are the most common. 


Situation 
Stabilized 


Assignment 
complete 
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Emergency exit indicators signal life threatening situations. 


Low-pressure alarm or 
SCBA failure 


IC or safety officer 
command 


{ Increased respiratory 
hazards or PEL met or 
exceeded 


Change in conditions, O,, 
temp, or new hazards | 
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Essentials of Fire Fighting 
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Firefighter I 


Chapter 7 — Portable Fire 
Extinguishers 


Portable fire extinguishers are chosen based on the type of 
fuel burning. 


| Class A 


Class B 


Class K 
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Class C | 


Class D 


Class B fires involve flammable, combustible liquids 
and gases. 


Class D fires involve combustible metals and alloys. 
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te se the fire to 
react violently, emi re hters close 
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Class K fires involve combustible cooking oils. 


Controlled by 
wet chemical 
systems, 
portable 
extinguishers 
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| 


Fire Extinguishers: Organized by type of agent 
& the method used to expel their contents. 


[Extinguishing agent| 


Smothering - Excludes oxygen 


Cooling - Reduces temperature 


Chain breaking - Interrupts chemical chain 
reaction 


Saponification - Forms oxygen-excluding 
foam 
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Fire Extinguishers: Organized by type of agent 
& the method used to expel their contents. 


Mechanisms to expel 


Manual pump - Physical pressure forces agent 
out nozzle 


Stored pressure - Compressed air or inert gas 
forces agent out nozzle 


Pressure cartridge - External expellant forces 
agent out nozzle when introduced to container 
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Use pump-type water extinguishers on small Class A fires, 
ground cover fires. 


Saudi Aramco: Company General Use 


G4 (XL) Aauulyopy/esooy uoy Jo Asayinoy 


Use wet chemical stored-pressure extinguishers on 
Class K fires. 


Saponification 
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Carbon dioxide (CO,) extinguishers discharge as a gas and 
are most effective on Class B and C fires. 


Have limited Teach 


Easi ly disperseg by Wind 


required © Protection 
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When carbon dia 
discharge horn. Tou 
in a shock. 
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Dry chemical agents are considered nontoxic and safe 
for use. 


e May reduce visibility 
e May create 
respiratory problems 


e May not be 
compatible with foam 
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ead or any 


an be forcibly 


discharged. 
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Use dry powder extinguishers on fires for Class D 
metals. 


No single agent works on all 
metals 
Comes in several models 


Apply with extinguisher or scoop 


Consult manufacturer’s guide 


129 7-126 


Saudi Aramco: Company General Use 


every direction. 
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Fire extinguishers are rated according to performance 
capability. 


1-A through 40-A 1-A (1% gallons [5 L] of water) 
2-A(2”2 gallons (10 L] of water) 

1-B through 640-B Based on the approximate square foot 
(square meter) area of a flammable 
liquid fire a non-expert can extinguish 


No extinguishing Tests are to determine non-conductivity 

capability tests 

No numerical ratings | Tested for reactions, toxicity, and metal 
burn out time 


No numerical rating Tested to ensure effectiveness against 
2.25 square feet (0.2 m?) of light cook- 
ing oil in a deep fat fryer (Cont.) 
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Fire extinguishers rated for multiple classes 
of fire are identified by a combination of 
letters. 


Class A-B-C Ratings for each 
Class A-B class do not 
Class B-C affect each other 


Use for intended 
purpose only 
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Fire extinguishers are chosen to achieve two main 
goals. 


Minimize risk Effectively 


to life and 
property 


extinguish 
fire 
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“Wear full stri | 
including ap riate | table fire 
extinguisher. Even XİC hat can injure 


you. 
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After you select the extinguisher make a quick visual 
inspection. 
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Remember the following considerations when using 
extinguishers. 
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NFPA® 10 requires at least an annual inspection; local 
SOPs establish policy. 


Factors determining 


value 


Serviceability Simplicity 


Accessibility 
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Follow these general procedures for every extinguisher 
inspection. 


v Instructions are legible 
v Seal and pin not tampered with 
v Filled and fully pressurized; if deficient 


by 10% weight, remove from service 


v Check inspection tag 
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Follow these general guidelines when caring for 
extinguishers. 


Never drop or 


throw 


7-136 


Saudi Aramco: Company General Use 


(Cont.) 


inguisher. 


replaced. 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 8 — Ropes, Webbing, and 
Knots 
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Synthetic and natural fiber rope are constructed from 
different materials. 


Material 
effects use, 
longevity 


Natural fiber 
weakens when 
wet, rots 


Replaced with 
synthetic 
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Synthetic fiber ropes are made from a variety 
of materials and have many advantages and 
disadvantages. 


8—140 
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Braided 
covering or 
sheath 
(mantle) 


Core (kern) 
of main load- 
bearing 
strands 
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Braided rope is less likely to twist than laid rope, but 
is still vulnerable. 


BIIYO SILUSIEN DJ OJEIS 
buwo/a/2000) peys jo Ase1ino) 
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Document in rope log 
Inspect visually, by touch 


Glass Metal 
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Foreign 


objects 


Inspect kernmantle rope by applying 


slight tension and feeling for 
irregularities. 


May signal core 

damage Shape, weave 
If sheath damaged, 
core likely as well omells 
If in doubt, remove 


; Discoloration 
from service 


Roughness 


Abrasions 
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Soft spots $ Other signs 


Some is normal 


Remove from service 
if excessive 


2NYO S/BUSIE DJ ajeis 
buwo/ay/2000) peys jo Aselino) 


Remove natural fiber laid rope at manufacturer’s end of 
service period. 


Powdering 
between 
strands 


Ruptured 
fibers 


Overloaded 


(Cont.) 
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Inspect braid-on-braid rope visually and by touch. 


Heat sears, nicks, cuts 


Lumps indicate core damage 


If sheath slides on core: 


e Cut off end, remove excess, seal end 
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Dry synthetic fiber rope immediately after washing 
and rinsing. 


Do: Do Not: 

e Spread on hose e Place near heat 
drying rack source 

e Suspend in hose e Let dry in direct 
tower sunlight 


e Coil loosely in 
hose dryer 
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Storing ropes in a bag provides several advantages. 


Easy to transport 


Protects against 
contamination, abrasion 


Can be easily marked, 
with rope log attached 


May be dropped, thrown 
to be deployed quickly 
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Webbing care and maintenance procedures are similar 
to rope. 


Follow same 
guidelines as 


Always follow 


manufacturer’s 
instructions 


synthetic fiber 
rope 


8-149 


Saudi Aramco: Company General Use 


Running part 


Standing part C 


150 


' 
1 


4E 


l 
pe = 
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Working end 


Courtesy of Shad Cooper/Wyoming 
State Fire Marshal's Office 
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152 


Three bends are created when tying a knot or hitch. 
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Firefighters use several types of knots for a variety of 
reasons. 


AA 


teal, 


ya 
1 


Ken tetettes 


re 
à 
PRAS 


(Cont.) 
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(Cont.) 
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Specially trained rescuers use life safety rope, never 
utility rope. 
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Always keep safety first when hoisting tools and 
equipment. 


Hoisting SCBA 
prohibited by 
OSHA 


Control or tag Use proper 
line may be knots, securing 
used procedures 
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Carabiners and pulleys are the most 
common = of rope equipment used in 


i YAA 
fe Neg TEA 


Creates 
mechanical 
advantage 


Pulleys 
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Courtesy of 2 Ba bea À State Fire Marshal's Office 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 9 — Structural Search, 
Victim Removal, and Firefighter 
Survival 
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Firefighters must know how building construction affects 
fire development. 


Helps Direction 
predict 
Alerts ae 
firefighters ae 


to 
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Speed Collapse 
Obstacles 
to exit Escape 


ral Use 


Officer in Charge 


All personnel 


First Firefighter on 


What has 
happened? 


| What is 
happening? 
What is going | 
to happen? ) 
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Use your senses after entering a 
Structure to increase your situational 
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Learning Objective 3 


- Summarize safety guidelines for structural search and rescue. 


e Read Aramco FrPD SOP 204 - Fire Ground Safety 


-Note specific requirements that affect search and rescue: 


2.17 A Personnel Accountability Report (PAR) shall be established using “Fire 
Commander Board”. PAR shall be conducted every 15 minutes when 
firefighters are performing interior operations or are otherwise out of sight 
or more often if the incident dictates. 


°2.18 The radio message "MAYDAY" shall be used by lost or trapped 
firefighters or any member to report status as being in trouble and needing 
rescue. 
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Follow these general safety guidelines for structural 
search and rescue. 


Accountability 
system Be aware of 


- required by FrPD SOP entry/egress 


204 


Work in Close door to 
teams, keep 


in contact 


fire, report 
condition 


(Cont.) 
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Follow these general safety guidelines for structural 
search and rescue. 


Search Stay low, move 
systematically cautiously 


Have staffed, 


Mark entry, charged hoselines 


remember 
direction 


whenever 
possible 


(Cont.) 
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Coordinate with IC 
and ventilation 
teams 


Report completed 
searches 


Keep supervisor 
informed of 
progress of fire 


166 
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Witnesses can provide information about occupants still 
inside structure. 


Are there 


Assume structure 
i is occupied until 
witnesses, escaped 
taka | searched 


Ouestion Relay info 
witnesses to ms and 


Verify 
information 
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Fire attack and ventilation improves 
conditions when done simultaneously with 
search. 


Survivable 
conditions 


and 
improved 
visibility 


Tactical 
ventilation 
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Structural search and rescue has two main 
objectives. 


Searching Assessing fire 


for life conditions 
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Primary searches are conducted in the most critical 
areas first. 


@ Most Severely Threatened 
© Largest Number of Victims 
© Remainder of Hazard Zone 


© Exposures 


171 


Secondary searches are conducted after initial suppression 
and ventilation. 
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General methods for primary and 
secondary searches follow a 
systematic pattern. 


Left Hand Search Pattern 


173 


How firefighters move during search depends on 
conditions. 
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Search the perimeter and check where 
occupants may be overcome with smoke 
while attempting escape. 


On top of beds and furniture 
Under beds and furniture 


Floor Below 
Windows 


9-174 


Place a tool against the wall and extend 
with arm or leg to search the middle of the 
room. 
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Identify 
objects by 
touch 
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Clear unused eq 


uipment from exit paths 
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Use the oriented-search method when working in 
teams. 


Use the wide-area-search method for 
large or complex areas filled with 
smoke. 
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Knots tied after each ring indicate distance and 


direction. 


180 


an 


aa (6 m) 


40 ft (12 m) 
P i 


60 ft (18 
A (18 m) 


80 ft (24 m) 
- a 


100 ft (30 m) 
A | 
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Tr) 
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Some departments use Federal Emergency 


Management Agency’s Urban Search and 
Rescue System. 


When you enter When you exit 


9-182 
udi Aramco: Company ral Use 


Additional marks can be made to add important 
information. 


Search Markings 


When You Enter When You Exit 


LX 


Single Slash Second Slash 
Structure or Room Structure or Room 
(Identify Victims & 
Hazards) 


Main Entrance Search Markings 


Date and Time 
Search Team 
Left the Structure 


1-23-03 
ie 420 hrs 
bi 
SMA 
Ti | 


2-LIVE 
Total Victims 3-DEAD Hazards 


Still Inside 
the Structure 
X = No Victims 


183 
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Straight 
back, lift 


with legs 


184 


One or 
more 


rescuers mA S 
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Avoid 
hazard 
zones 


while 
with 
victim 


Follow these other important guidelines before and during 


interiors operations. 


Consider current Anticipate effect of 

and projected fire ventilation and 

behavior and environmental 

structural stability conditions on fire 
behavior 


Always have plan and a backup plan 
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Recognizing MAYDAY situations is vital to firefighter 
survival. 


wo 
= È 
o> 
48 
S x 
> 9 
= dan 
i 
DS 
S 

oN 
Y y 
ES 
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Immediate communication increases the chance of 
survival. 


1. Describe problem 
2. Give location 
3. Remain in place 


If in immediate danger: 


1. Transmit MAYDAY 
2. Activate PASS 
3. Communicate with IC 
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Use the acronym LUNARS to remember what information to 
communicate. 


Location 
nit 

Name 

Assignment 

Resou rces needed 

Situation 
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Check your and your team member’s air gauges 
regularly and know your point of no return. 


Vi | 
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Knowing how to react in an air emergency is essential. 


Stay calm, follow 
procedures 


Practice until 
Conserve air, second nature / 
improve time for Simulate 
Escape emergencies during 
training 


Pe ee 
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To survive a MAYDAY event, monitor your 
Surroundings and use situational 
awareness. 


Remain in place 


Choose a Seek safe haven 
cou rse of (a location providing a barrier and 


protection from a hazard, thus 


action é providing time for rescue or escape) 
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When remaining in place, stay calm, breath slowly, and 
Stay low. Try to determine location and communicate. 


5: 
Temporarily 1. 
turn off PASS, Communicate 
listen for with radio 
clues 


I $ 


4. Shine light 
directly 
overhead 


Re 3. Tap floor, "4 


make noise 


2. Activate 
PASS 
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Seeking safe haven means taking action to 
improve the situation or buying time for 
escape. 
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Escape is the best survival option in the following 
circumstances. 


v Imminent threat of collapse 
v No safe haven 
v Air supply exhausted 


v Extreme fire conditions imminent 


v Receive order to abandon structure 
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5 
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“Do not und: : 1 ( 
firefighter. | e eo and 
fully removing ‘figl | 

rescuers. This proces: 
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Mandatory equipment for RIC/RIT is described by 
AWARE acronym. 


A: 


Water 
A 
Radio 


Extrication 


9-197 
Saudi Aramco: Company General Use 


SCBA to share 


1 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 11 — Forcible Entry 
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Rim locks are mounted on the interior door 
Surface and are used to supplement doors 
with or without locks. 
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Padlocks are portable or detachable locking devices 
and are divided into two types. 


Shackle 


Heavy duty 
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manufactu 
° Do not use a pow 
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Electrical or battery-powered circular saws 
are used in fire fighting, rescue and 
overhaul operations. 
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“Sparks fror 
hoseline or pot 


2 
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“Never u T contain 
flammable vapor 
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Striking tools are basic hand tools with a weighted head 
attached to a handle. 


pa 
aod HF. 


th 


ea Yen naa "3 
Jens cS: AAN aa A gti 


11—209 
Saudi Aramco: Company General Use 


11-210 
Saudi Aramco: Company General Use 


210 


Keep in mind the following safety guidelines 
when working with forcible entry tools. 


Use Right tool 
eo! L undamaged for the right 
tools opening 


Use tool only Weight Ensure 


enough room 
to operate 
tool 


for intended balanced on 
purpose both feet 


(Cont.) 
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Use extreme care when operating rotary, 
power, and chain saws to prevent injury. 


(Cont.) 
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Use extreme care when operating rotary, 
power, and chain saws to prevent injury. 
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Begin forced entry through a door only 
after size up and with minimum damage. 


1. Try 
Opening door 
first 
2. If door 
must be 
forced, 
determine 
quickest 
method 


214 


3. Damage is 


justified by 
severity of 
emergency 
4. Rapid- 
entry lockbox 
may be 
available 
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Breaking door glass is often the best option when 
forcing entry. 


|| Break Glass 
| in Door 


Break Glass 
in Sidelight 


215 
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Look for the placement of the hinges when forcing 
swing doors. 


Inward-swinging Outward-swinging 


A 


Hinge on outside 


Y 


Direction 
of Entry 


Hinge on inside 
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Double-swinging doors and doors with drop 
bars present unique challenges during 
forcible entry. 
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Through-the-lock entry requires good size- 
up of the door and lock, and can be 
accomplished with several tools. 


Stool i Shove knife 
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Forcing padlocks can be accomplished using several 
methods and tools. 


© | ee ae H 


a th 


Duck-billed lock 
breaker 


an 
Rotary saw or torch 


Bam-bam tool 
e Can be very dangerous 


21 
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injury to fire 


22 
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Forcible entry through windows can be easy, but may 
create further hazards. 


Opening the 
wrong window 
could... 


Draw fire to Intensify 


uninvolved fire 
sections growth 


Disrupt 
ventilation 
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Cutting electrifie f s before deenergi: ice may result in 
electric shock. 
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Chapter 12 — Ground Ladders 
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Learning Objective 1 


- Describe different construction types of ground ladders. 
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Learning Objective 2 


Identify the parts of a ladder including markings and labels. 
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Ground ladder construction is regulated by two NFPA® 
standards. 


1931 1932 


Testing 


Use 


Care 


Maintenance 


Service testing 


specifications 
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Firefighters should know the basic parts of a ladder. 


Single Ladder Components 


Hooks Closed 


Trussed Ladder 


. 
Roof Ladder [AA WY 
AN H ff 
A RY/ 
4 » yj 
x x N l 1 


(Cont.) 
Heat Sensor 
Label 
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Firefighters should know the basic parts of a ladder. 
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(Cont.) 
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Firefighters should know the basic parts of a ladder. 


ion 
Extension Ladder Butt Spurs 


REVIEW QUESTION 


e What are the basic parts of fire service ladders? J 


Materials used for ladders must meet NFPA® 1931 
specifications. 
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Ladder materials have various advantages and 
disadvantages. 


Metal 


Fiberglass 
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REVIEW QUESTION 


a i 
j 


How does a fire service ladder constructed of metal differ 
from one constructed of fiberglass? 
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Fire service ladders must have required markings and 
labels. 
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Ladders must have a certification label and other 
warning labels. 


Set Up Ladder Properly 
To Reduce Slip And 
Overload Hazards. 
Follow These Instructions. 


Electrical 
hazard 
warning 


Ladder 
positioning 
label 


© Place Toes Against 
Of Ladder — 


© Stand Erect. 


Heat Bi O enema 
sensor = 


a 
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REVIEW QUESTION 


a i 
| 


What types of markings and labels do fire service ladders 
have? 
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Learning Objective 3 


- Recognize the types of ladders used in the fire service. 
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Single ladders are also called wall or straight ladders. 
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Roof ladders are equipped with folding hooks to anchor 
the ladder. 
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Folding ladders are often single ladders used for 
interior attic access. 
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Extension ladders are made up of a base section and 
fly sections. 
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Combination ladders are designed to be self- 
supporting. 
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NFPA® 1901 contains information on apparatus- 
mounted ground ladders. 
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REVIEW QUESTION 


a i 
i 


How do the five types of ladders used in the fire service 
compare with one another? 
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Learning Objective 4 


- Explain the considerations addressed by ladder inspection, 
cleaning, and maintenance. 
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Some elements must be inspected on all types of 
ladders. 
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posed tc ensor label that 
has changed color is unsafe ind should be removed 
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There are inspection elements specific 
to each type of ladder. 
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Once inspection is complete, select the correct procedure 
to follow. 


Discrepancy found - 


Cannot be repaired 


Repaired Destroy 


Remove until 


Tested Scrap for parts 
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Lists tests aan 
Establishes | for both fire |)... 

times for department 
testing and testing 
agency 
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REVIEW QUESTION 


° What types of information do general ladder inspections look 1 


Cleaning is more than just a matter of appearance, it can 


also impact function. 
Soft brush, 
running water 
Wipe ladder dry 


Look for damage, 
wear - Report 


U 
N 
=) 
al GE 
UV 
(© 
U 
i= 
U 
+ 
Y— 
© 
Cc 
(© 
O 
© 


Lubricate where 
recommended 
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Maintenance and repair are two different 
processes firefighters 


should,understanc 
Maintenance - 


State of 
readiness 


Repair - 
Restore, 
replace damage 


Firefighters 
perform per 
SOPs 


Trained 
technician 


General 
requirements 


2 
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REVIEW QUESTION 


° What are the general maintenance requirements for ground ami 


258 


Learning Objective 5 


° Describe safety guidelines used when handling ladders. 
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Learning Objective 6 


Explain considerations taken when selecting, lifting, and lowering a 
ladder. 
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There are several ladder safety guidelines firefighters 
should know. 


Wear full 
body 
harness, 
Safety line 


Develop 
upper body 
strength 


Operate 
: Wear full 
according to PPE 


SOPs 


Do not raise 
within 10 
feet (3 m) 

of electrical 

wires 


Use 
adequate 
number of 
personnel 


Choose 
correct 
ladder 


Use leg 
muscles 
when lifting 


(Cont.) 
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*Ladders coming ct tion of 
anyone in c e 
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There are several ladder safety guidelines firefighters 


should know. 


Grasp Check for 
extension proper 
beams angle 


Secure tip, 
anchor foot 


Ensure 

stable 

before 
climbing 


Use caution 
een Climb 
moving 
sideways 


smoothly, 
rhythmically 
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Ensure 
hooks of 
pawls 
seated over 
rungs 


Never 
overload 


(Cont.) 


There are several ladder safety guidelines firefighters 
should know. 


Use leg Secure foot 
lock or Use for Inspect for of 


ladder belt Relocate intended damage, unattended 


only when 


when Brera purpose wear after ladder to 


working only use stationary 
form object 


(Cont.) 
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“Sliding dow 
an emergen 
death. 
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There are several ladder safety guidelines firefighters 
should know. 


Raise safely, 


smoothly 


Speed may be 
required 


Teamwork is 
also important 


Proficiency 
developed 


through 
training 


2 
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REVIEW QUESTION 


a i 
j 


What are the guidelines for safely carrying, raising, lowering, 
and working on ladders? 


The IC considers several factors when deciding where to 
place the ladder. 


Needs of Ladders Assigned 
Situation available task 


Wind 
direction, 
velocity 


Topography 
of area 
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Ladder selection also requires other important 
information. 


Selecting ladder 
requires ability to 
judge distances 


Working on roof, 
upper story 


Know averages 
for residential 
and commercial 
story 


Must have two 
means of 
escape 
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There are several guidelines to use for ladder length 
selection. 


Tip placement for 


rescue from window 
opening 


Extend ladder beyond 
roof edge 


Tip placement for 
access or ventilation 
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A ladder’s reach is not the same as the designated 
length. 


NFPA® 1931 Extension - May 
requirements be as much as 6 
for single, roof, inches (150 
folding mm) less 


Less when set 
at 75 degrees 
for climbing 


Lengths of 35 Lengths over 35 
feet (11 m) or feet (11 m) - 
less - One foot Two feet (600 
(300 mm) less mm) less 
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REVIEW QUESTION 


a i 
i 


What factors must be considered when selecting a ladder 
placement location? 


Use proper lifting and lowering techniques to prevent 
personal injuries. 


Correct number of 
personnel for length, 


type 


ad 


Bend knees, keep back 
straight, lift with legs 
NOT with backs and arms 


g 


Lift on command of 
firefighter who can see 
all team members 


“ 


Make known if not ready 
to lift 


v 


Reverse lifting if 
necessary to lower 
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REVIEW QUESTION 


a f 
i 


What techniques should be used to prevent personal injuries 
when lifting and lowering ladders? 
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Learning Objective 7 


- Describe various methods for ladder carries. 
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Ladder carry requirements vary depending on the type. 


Aerial 


e Three or 
four 
firefighters 


e One or two 
firefighters 
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Methods to remove ladders from apparatus depend on 
ladder location. 


e Vertically in racks on right side 

e Vertically in compartment between hose bed, right side 

e Horizontally in compartment under right side of hose bed 
KKN . In mechanically operated rack under right side of hose bed 


e Vertically on left or right side of bed 
e Horizontally in racks within bed 


e Generally vertically on outside of body 
Specialized 
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eHow are the ground ladd on the different 1 
in your jurisdiction? 
eHave you observed ladders being removed from racks, 


compartments, or a mechanically operated rack? 
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Firefighters must know certain information 
when using ground ladders on apparatus. 


Types, length, 
location on 
apparatus 


Location of 
mounting brackets 
for vertically 
mounted 
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How ladders are 
stored 


Method used to 
secure 
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Nested ladders 


e How to remove 
e Order racked 


Ladder fly is 


located on inside 
or outside 


Procedures for removing side and top 
mounted ladders differ from flat mounted 
ladders. 


Vertically -unate 


e Lift off to correct 


mou nted carrying position 


e Open access panel 
e Slide out to proper 


Sto red carrying point 


e Multiple firefighters - 


1 n te ma [ ly Take assigned 


location as ladder is 
pulled out 


27 
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REVIEW QUESTION 


a i 
i 


What information must a firefighter know in order to use 
ground ladders? 
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The three-firefighter flat-shoulder carry is typically used on 
extension ladders. 
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The four-firefighter flat-shoulder carry is similar to the 
three person method. 
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The two-firefighter arm’s length on- 
edge carry is best with lightweight 
ladders. 


12—287 


Saudi Aramco: Company General Use 


There are some general procedures to use for carrying 
roof ladders. 


Carry butt or tip first 


| If carried tip 
If butt first, heel first, carry to 


at base of i 
i base of extension 
extension ladder adder 
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Other ladder placement guidelines are also important 
to know. 


Take 
Á advantage of 
Avoid construction 
exposure to strong points 
Place at two heat, direct 
points, flame 
different contact 
sides of 
building 


(Cont.) 
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There are several ways to determine proper distance for 
ladder angles. Divide the working height by 4. If butt too 
far from building there is greater tendency to slip and 
load capacity is reduced. 
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Several considerations must be addressed before raising a 
ladder. 


aya =| 
/ N 
| 


(Cont.) 
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Tying in secures the ladder to a fixed object and should be 
done if possible. Structural components are best as they 
are permanently fixed. 
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There are several factors to consider when climbing 
ladders. 


Use arms, 
hands to stop 
Climb after fall if feet 
A angle slip 
Ascend with checked, 
least amount ladder 
Smoothly, of bounce, secured 
rhythmically sway 
(Cont.) 
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section of a " der at the sam e car ul about stressing 
ladders laterally. 
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ladder could i 
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The method chosen depends on whether the victim is 
conscious or unconscious. 
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Chapter 13 — Tactical Ventilation 
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Tactical ventilation is carefully planned to achieve the 
best results. 


e Heated air 


Planned, systematic, * »moke 


; e Gases 
coordinated removal , other airborne 


contaminants 


e Life safety 


Performed for e Incident stabilization 
e Property conservation 


Performed only 
when fire attack 
hoselines, teams 


e In place 
e Ready to attack 
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Tactical ventilation is performed for several general 
reasons. 


Reduce potential 
of extreme fire 
behavior 


Reduce interior Decrease rate of 
heat levels fire spread 


Improve 
firefighter 
efficiency 


Improve interior 
visibility 


Improve victim 
survival 


This presentation has an addendum for Air 

Reduce smoke, Monitoring due to the presence of toxic 
property damage gases during overhaul. Ability to operate an 
Air Monitor is now required as FF I. 
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* Increasing oxygen concentration 


© Reducing concentration of toxic products 


9 Reducing temperature 
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Stages to control, extinguish fire 


| JR 


2 = gs ° e 
es VS at Ba | fatmuie a’ 
Confine | Extinguish 
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Can remove smoke, gases, heat and 
confine fire to specific area 


Salvage can begin outside of immediate 
fire area if enough personnel 


ti >< 


Vent tilation can increase speed of fire 
tinguis hn nent 
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First arriving units must determine size, location, and 
extent of the fire. 


: e Can spread 
Uncoordinated E 


ventilation off escape 


Severity, 
extent of fire 
depends on 
several factors 


| e Phase to 
Primary which fire 


consideration has 
progressed 
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Potential 
structural 
collapse 


Readiness of 
crew 
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Effect on fire 


Ability to 
protect 
exposures 
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Effect on 
exposures 


Protecting 


means of 
egress, access 


Weather conditions will affect what happens inside a 
building as well. 


Wind- 


Building Other 


most 


conditions important 


openings 
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and drive 
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NPV uses smoke ejectors to expel and pull smoke from a 
structure. 


e In windows openings 
e On leeward side 


Kn OW e Properly seal 


e Flow of smoke, gases 


p lace Mm e n t e Avoid opening windows, doors 


near ejector 
e Remove obstacles 
p FOCeSS e Do not allow ejector to be 


obstructed 


U n d e rsta n d e Use intrinsically safe if needed 
5 e Turn off when carrying 
se lecti O n e Cautions before starting 
e Avoid air discharge from an 
and use 
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PPV uses a fan to create slightly higher 
pressure inside a structure than is outside. 
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“Improperly 
personnel wo 
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You should know the precautions against upsetting 
horizontal ventilation. 


May pressurize 
building, 


intensify fire, sen RS Ci 


eliminate positive 
effects of air 
currents 


cause fire spread 
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Mechanical ventilation has both advantages and 


disadvantages. 


Advantages 


e Enhances natural ventilation 
e Ensures more air flow control 


e Speeds removal of 
contaminants 


e Reduces smoke damage 


e Promotes good public 
relations 


e Benefits spaces with low 
oxygen levels 
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Disadvantages 


e Can cause fire to intensify, 
spread 

e Depends on power source 

e Requires special equipment, 
additional resources and 
personnel 
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Vertical ventilation presents several risks the IC must 
assess. 


e Personnel working above 
ground level on peaked, flat 
surfaces 

e Working above fire, on 
weakened roofs 


Determine e Offensive - Aids in reaching, 


extinguishing fire 


(onani « Defensive - Stop spread of 
or defensive fire, contains in one area 
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used on fire 
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rior attack 
nd steam 


“Never direc 
crews are in 
down on them. 
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“Do not direct ensive interior 
operations. 
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Modern HVAC may Systems usually 
contribute to fire controlled from 
panel in basement, 
ground level 


Restoring system 
responsibility of 
building staff 


O= E 
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äpgeuigsoji Ml 


Saudi Aramco 


Air Monitoring 


JPR 2019 NFPA 1001 4.3.21 
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Introduction (cont’d.) 


e Atmosphere hazards are not visually detectable 


= |f air monitoring equipment is not available during confined 
Space incident, you cannot enter and do the rescue 


e Monitoring equipment allows you to: 
= Qualify or quantify hazards 
= Determine the level of danger hazards present 
= Begin risk/benefit analysis for the rescue operation 


e Atmospheric monitoring should continue while inside 
confined space until emergency is determined to be non- 
atmospheric 


Saudi Aramco 
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Combustible Gases (cont'd.) 
e Action limit: 


= CGI should go into alarm once it reaches 10% of LEL 


- Safety factor to prevent workers and rescuers from staying in 
an area where gas could reach 100% LEL 


« Quantifies hazard control effectiveness 


- Oxygen levels must be between 16% and 23.5% for device to 
give accurate reading 


- If oxygen is below 16% or above 23.5%, then reading 
indicates you have a problem but does not quantifies it 


= Combustible gas reading could be higher or lower than actual 
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Oxygen Monitoring (cont'd.) 
Effects of O, 


325 


Above 23.5%— materials can ignite easily 
and will burn rapidly 


23.5%— OSHA definition as oxygen enriched 
21%—normal 
19.5% —OSHA definition as oxygen deficient 


17%—some muscular impairment, increased 
respiratory rate 


12% —dizziness, headache, rapid fatigue 
9% — unconsciousness 


6% — death within a few minutes 


20% - Saudi Aramco definition as oxygen deficient 
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Multi-gas Monitors (cont’d.) 


e Reading given by detector is in: 


= Oxygen: percentage (%) of oxygen level in an 
atmosphere 


= Flammability: percentage (Ye) of LEL of methane (CH,) 
= Toxic gases: reading is Parts Per Million (PPM) 


e When using sampling tube with gas detector, it takes 
longer for the air to reach the detector: 


= For accurate reading, allow 2 seconds per foot of tube 
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Understanding Monitoring Equipment 
Readings 


e If using individual gas testing devices, test in this order: 
1. Test for oxygen content 
2. Test for combustible gases 
3. Test for toxicity 

e Multi-gas detectors will do all at the same time 


e Oxygen level and flammable range must be measured to 
assess an unknown atmosphere because it is possible to 
detect high LEL level without significant drop in oxygen 
concentration i 
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Confined Space work limits at Aramco 


e Confined space entry is not permitted if the 
atmosphere is: 


= ator above 10% LEL, 
= H2S concentration is at or above 100 ppm, 


= carbon monoxide (CO) concentration is at or above 
1,000 ppm 


= oxygen (O2) concentration is above 23.5%. 
- See Aramco GI 2.709 


= An SCBA will help in emergency situations but best 
solution is to Ventilate, Ventilate, Ventilate 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 14 — Water Supply 
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Averages, 
maximum daily 
consumption 
tracked 


History of 


consumption, 
estimated needs 


Domestic needs 
added to flow 


System must be 
— capable of 


reguirements for supplying both 


fire protection 
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Piping is an important aspect of the water distribution and 
storage system. 


Water Distribution System 


Primary Secondary Distributors Hydrant 


Feeder Feeder 8-inch pipe 
16-inch pipe 12-inch pipe (200 mm) 


Valve 
(400 mm) (300 mm) 


1 
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Isolation valves are used to isolate sections of the 
water supply system. 


Location 

intended for Maximum Tested at least 
minimum spacing lengths once a year 
disruption 


Located on 
easement, below Usually marked 
ground 


Directions for 
use 


Usually 
indicating-type 


for private 
systems 
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Control valves are located between public and private 
systems. 


Typical types 


Water flowmeter, backflow 
! preventer also installed 
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Fire hydrant locations vary depending on the water 
system. 


e Connected at specified intervals 


e Not more than 300 feet (100 m) 
Located along apart in high-value districts 


system e Every building within one block 
e May require intermediate hydrants 


Facto rs e Building constructions 


e Occupancy 


impacting e Building density 


location e Size of water main 
spacing e Required fire flows in area 


4 
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Friction loss and locations can affect volume and 
pressure. 


Dead-End Hydrant Circulating Hydrant 
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Fire hydrants, while a dependable water source, can 
fail. 


Damaged hydrant valves and connections 


May 
resu It Broken water mains 


from Greater demand than the system can provide 
Hydrants located on dead end water mains 
Closed isolation valves 
Restricted mains caused by sediment and mineral deposits 


Pipes or hydrants that are frozen 
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There are several commonalities in hydrants a firefighter 
may encounter. 


Construction 
materials 


e At least one large (4 or 4% 


Two components inches [100 mm or 115 mm) 


outlet 


to be standard e Two hose outlet nozzles for 2%- 


inch (65 mm) couplings 


e Valve opening and water main 

ppan ; connection requirements 

Specifications e Male threads conform with local 
use 

e NFPA® 1963 regulations 
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Fire hydrant markings can be used to designate flow 
Capacity. 


e nf Minicinal Fira Hudrantc 
OT WV Unicipa rire Hyarants 
+t y 


N E a Top and Nozzle 
Classification Fire Flow Barrel Color Cap Colors Pressure 


Class AA 1,500 gpm = 20 psi 
(5 680 L/min) elli (140 kPa) 
or greater 


Class A 1,000-1,499 me 20 psi 
gpm (3 785- slow (140 kPa) 
5 675 L/min) 


Class B 500-999 gpm ne 20 psi 
(1 900-3 780 sllow (140 kPa) 
L/min) 
Class C 500 gpm hrome 20 psi 


(1 900 L/min) sllov (140 kPa) 
or less 


Based on information given in NFPA® 291, Recommended Practice for Fire Flow 
Testing and Marking of Hydrants, 2007 
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Alternative water supply sources can be found ina 
variety of places. 


Private water systems 
Lakes, ponds, rivers, ocean 
Exam ples Swimming pools 

Farm stock tanks 
Rainwater collection 


Static e Sufficient quantity 


e Not contaminated health 


Source Can ° aman considered 
be used if 


339 
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Drafting operations may be required to access 
alternative water supplies. 
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Rural water supply operations require planning and 
practice. 


Needed when 


eAreas lack public water 


distribution system 


eSystem has inadequate 
volume, pressure 
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There are several key components in a water shuttle 
operation. 


e Located near incident 


Dump site e One or more portable 
tanks 


Fill site e At water source 


Mobile water — . Hauls water from fill 
supply apparatus to dump 
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Portable tank types require specific set up 
guidelines. 


Salvage 
cover or tarp 


As level as 
possible 


Allow easy 
access 


Several set 
up at once 


4 
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Water supply volume is calculated on several variables. 


Total Round trip Gallons 
gallons © . Fill time per 


(liters) in @ e Travel time minute 
apparatus e Dump time (L/min) 
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You must know ways to use and regulations for water 
supply apparatus. 


Unloading : $p guns 


e Apparatus-mounted pumps 
methods e Combination of methods 


NFPA® 1901 ` its when on level ground 


Use to fi ql e Best fill site or hydrant 


e Large, multiple hoselines 


q u ] C k ly e Pumper if necessary 
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Chapter 15 — Fire Hose 
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Hose size measurements in diameter refer to the 
internal diameter. 
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Fire hose couplings are used to make connections to hose 
and equipment. 


y y y 
Form continuous 5 Durable, rustproof 
hoseline AEEA YEN materials 
y y y 
Connect hoses to Can share between 
nozzles, hydrants departments Various alloys 


y 


Connect to pumper 
connections and FDCs 


4 
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Threaded couplings have male and female parts. 


Fire Hose Coupling Set 


Rocker Lugs on 
(Male) Shank 


No Lugs on 


Female Swivel (Female) Shank 


349 
15-349 
Saudi Aramco: Company General Use 


350 
15-350 
Saudi Aramco: Company General Use 


Nonthreaded couplings are connected with 
locks or cams. 


Sexless Nonthreaded Couplings 


Storz Coupling 
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Cc 


Mechanical damage can occur in several ways to a fire 
hose. 


Slices, rips, 
abrasions, crushed, 
cracked 
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Caused by excessive 
heat/cold, direct 
flame contact 


Can char, melt, 
weaken, dehydrate 
linings 
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Mildew and mold 
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Petroleum 
products, 
paints, acids, 
alkalis 


Battery acid 


water can 


Runoff water 
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Age deterioration is caused by leaving a hose in an 
apparatus for a long time. 


Remove and replace hose 
loads periodically 
Reload loosely with new 
folds 


Remove from tower once 
dry 


= 
= 
aja 
Cc 
© 
> 
D 
=< 
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“Never store 
hose and coupl 
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Store in clean, 
well ventilated 
room 


Protect 
couplings, roll 
hose with male 

end inside 


si 15-358 


Avoid exposure 
to sunlight, 
pack loosely 


| Prevent dirt | 
| from collecting | 
= insexless 
couplings 
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When caring for fire hose couplings you should follow 
these guidelines. 


lf coupling swivel 


Cenar difficult to spin 
e Avoid dropping, e Washing machine 
dragging insufficient 
e Do not drive over e Submerge in warm, 
e Inspect when washing soapy water 
e Twist swivel in soapy e Clean male threads 
water with brush 
e Clean threads e Lubricate 
e Inspect, replace e Replace damaged 


gaskets gaskets 
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“Never stand € 
The handle or f 


360 
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The self-locking twin donut roll adds a built-in carrying 
loop for the hose. 


Self-Locking Twin Donut Roll 
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There are several hose loading guidelines firefighters 


should follow. 


Check gaskets, 
swivel before 
connecting 
couplings 


Keep flat sides of 
connected hose in 
same plane 


Do not pack too 
tightly 
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Tighten couplings 
hand-tight 


Load LDH couplings 


near front 


re no’ operations or for 
vehicle fires bec they de volun water to 
protect firefighters i er 
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Follow these safety guidelines for advancing 
hose into a structure. 


Remove kinks Bleed air from 


and bends hoseline before 
while advancing entering 


Stay low and 
Ne nan Chock self- 


d blocking 
PI 


oT fw — SY ew we EF AEE 
Pp aa LA f 
ventilation 


closing doors 
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be a delay in 
applying water | 3 red in planning the 
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e cannot be 
be hoisted up. 


“Do not excee 
passed up the la 
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Extending a section of hose may be necessary during 
operations. 


Requires 


eHose clamp 
eSpanner wrench 


eHose rolls or 
bundles 
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Safest Method—Close valve 
to stop water flow 


Apply hose clamp 
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Chapter 16 — Fire Streams 
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Firefighters need to understand the basic properties of 
steam. 


Water Converted to Steam 
Complete 


vaporization 


requires boiling 
temperatures be 
maintained 


(Cont.) 
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Other on scene components will impact friction 
loss. 


Practical limits 
to velocity of 
water in hoseline 


Hose size, length Rough linings in 
of hose lay fire hose 


Number of Sharp bends in Damaged hose 
adapters hose couplings 


Length of hose 
lay 


Hose diameter 
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Some actions can overcome or reduce friction loss. 


e Increasing e Taking out 
hose size kinks, sharp 

e Adding parallel bends in 
hoselines hoselines 


e Increasing 
pump pressure 
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Water hammer is pressure created when the nozzle is 
closed suddenly. 


Shock wave 
produced 


e Pressure surge 


results 


Creates 
excessive 
pressures 


e Can cause 
damage 


Flow rates 


e Minimal at low 
flow 


e Higher rates 
increase 
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To prevent - 
Close slowly 


e Nozzles 


e Hydrants 
e Control valves 
» Hose clamps 
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Velocity of 
water 


Air friction 


Gravity 


Operating 
pressure 


nozzle 
= opening 
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Wind 
direction, 
velocity 


Nozzle 
design and 
adjustment 


& Apply to burning material 


& Apply to open flames 


$ Reduce temperature of upper layers 


© Disperse hot smoke, fire gases 


0 Create water curtain to protect 


) Create barrier between fuel and fire 
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The type of nozzle used on a hose will have an effect on 
the fire stream. 


Size of opening «Determines 
and nozzle quantity of 
pressure flow 


e Influences 
Size of opening reach or 
distance 


e Determines 
shape 


Type of nozzle 
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Must be compact 
enough for majority to 


Must meet, exceed 


reach burning material critical flow rate 


Pattern 


nan yy 
Must have sufficient Types may be any size 
cla assific. a ation 
where needed 
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A solid stream is produced from a fixed orifice and a 
smooth bore nozzle. 


i 


as!!! 
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Good reach and Stream Produces less 
stream produced at low steam 
penetration nozzle pressure conversion 


Provides less 
heat absorption 
per gallon 
(liter) 
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Fog stream characteristics are described by several 
concepts. 


If applied 


e Patterns adjust 

e Several uses 

e Reduce heat through water surface 
exposure 

e Can cool hot gas layer, hot surfaces 

e Shorter reach, penetration than 
solid or straight 

e More affected by wind 


incorrectly 


e Disturb thermal layering 
e Intensify fire by pushing fresh air 
into fire area 


Characteristics 


N47 
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The straight stream is produced by using a fog 
nozzle. 


4 
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Coarse droplets 
absorb more heat 
per gallon (liter) 
than solid stream 


Greater reach and Can be effective 
penetration than on fires in 
fog stream confined spaces 


May have 
sufficient Stream may not 
continuity to reach some fires 
conduct electricity 
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You should know the factors that will affect the reach 
of a fire stream. 


Effective Horizontal Reach 


Reach with 


Pi Ideal Angle 


Reach with 
Actual Angle 
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Fire stream nozzles fall into different categories but have 
the same functions. 


NFPA® 1963 


e Straight tip 
(Smooth bore) 


e Spray (Fog) 


Functions of 
both 


e Control water 
flow 

e Create reach 

e Shape fire stream 


Not in 
standard 


e Broken-stream 
devices 
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© Operate at low nozzle pressures 
& Less prone to clogging with debris 


© Used to apply compressed-air foam 


© May allow hoselines to kink 


388 
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off balanca 
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Constant-pressure fog nozzles automatically 
vary flow rate to maintain constant 
pressure. 


Minimum nozzle 
pressure needed 


e Change flow with shutoff 
valve 

Operator can _ - Vary flow while 
maintaining constant 

pressure 


: e Handlines - Designed for 
Automatic low, mid-range, high flow 


nozzles for e Master stream nozzles - 
Designed for range 
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Broken stream delivery devices can be used for 
concealed space fires. 


Courtesy of Shad Cooper, Wyoming 
State Fire Marshal's Office 


6 
ae Bresnan Rockwood cellar 
distributors pipe 
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Fog nozzle operation will vary depending on the 
setting used. 


e Straight-stream, narrow-stream 
similar to smooth bore 


e Wider pattern - Reaction decreases 
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There are several steps to follow for general 
nozzle care. 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 17 — Fire Control 
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No threat to 
occupant life 
exists 


Sufficient 
resources are not 
available for 
offensive strategy 


Occupants are 
not savable 


Danger of 
structural 
collapse 
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Property is not 
salvageable 


eA hoseline no s ould be used on 


attack line and 
be placed at same time : 
-Protects attack team from extreme fire sieve 
-Protects means of egress 
-Provides additional fire suppression capability 
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Nozzle selection is based on several considerations found 
on scene. 


slayjar uoy Jo Aselino) 


Interior fire attack Exterior attack 


Water 
pressure, 
water quantity 


Nozzle 


reaction 
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You should know the considerations for 
hoseline use and placement when 


making entry . 


e IC e Firefighters e Wind direction 
e Supervisor e Occupants and velocity 


e Property e Building 
conditions 


e Initial fire 
location 


e Location of 
occupants 


e Exposures 


— Factors used to 


place 
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‘DO NOT noseline and 
are ready to cor 
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hes > MR PF 
cone a en y 
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Gas cooling is a way of reducing heat release from the 
hot gas layer. 
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danger of s 
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structural 


4 
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Exposure protection depends on location and 
resources available. 


Interior Exterior 


e Closing doors, e Remove 
other openings endangered 
e Proper use of Persons, 
ventilation property, items 
e Passive forms e Apply protective 


Spray between 
fire and exposure 
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Controlling building utilities helps control the fire and 
limits damage. Primary shut off on electric meter. 


(Cont.) 
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“Can fire department personnel remove the meter, if necessary? 


PY A Requires special tools and gloves 
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usually 
tric meter. 


moonlight, arti 
have two shut of 
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Controlling building utilities helps control the fire and 
limits damage. 


Water 


Turn off to prevent water 
damage from broken pipes 


Liquefied petroleum gas 


e Heavier than air and collects in low 
areas traveling to lowest spot 


4 
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Supporting fire protection systems is accomplished 
through several steps. 


Aan Te ) = , 
utting a |Stopping 
control sprinkler 


head flow 


Isolates water flow 
from open sprinkler 
only 


valve 


Shuts water off to 
entire fire protection 
system 
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412 


Staffing master stream devices usually requires two 
firefighters. 


17-412 
Saudi Aramco: Company General Use 


Suppression of Class C fires requires knowledge of 
energized equipment. 


a we titi 
da Tg He 
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Transmission lines and equipment can be damaged and 
Start fires. 


Reduce risk of shock by 
current in the ground 


e Cordon off circle with radius equal to 
distance between power poles where 
line contacts earth 


e If ground cover fire starts - Wait for 
fire to burn away from point of contact 
before attempting extinguishment 

e For maximum safety - Only utility 
personnel should cut power lines 
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you otherwi 
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Underground transmission lines can create 
explosions which require firefighters remaining a 
Safe distance away. 


Safe Distance from Underground 
Electrical Vault 


any 17-417 
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entry shoul 
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piping, veri 
have been shut 


41 
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Wait for utility 
company to cut any 
power lines 


Do not touch vehicle, 
apparatus in contact 
with electrical wires 


420 


Use lockout/tagout 
devices 


Do not use solid and 
straight streams on 
fires in energized 
equipment 
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Stay at least 10 feet (3 
m) away from power 
lines when raising or 
lowering ladders or 

aerial devices 


You should know the guidelines for electrical 
emergencies. 


Ground Gradient ee 
If inside - Put or 


place feet 
together; hop or 
shuffle out of area 


High Voltage Pulses 


da 


Low Voltage Spaces: 
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“To exit a groui ach other and 


17-422 
Saudi Aramco: Company General Use 


Suppressing Class D fires requires understanding certain 
characteristics. 


Extinguishing agents 


e Manually shoveled or scooped onto 
e Applied using Class D extinguisher 


Emit brilliant white light 
e Only diminishes when ash layer covers 


Do not assume extinguished when flames not 
visible 


May be extended time before area, 


| substance cools to safe levels | 


423 
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Confirm type of fuel, select appropriate extinguishing agent 
Hoseline should provide 95 gpm minimum 


Avoid components under constant pressure 
Approach at 45° to long axis of vehicle 


| Follow department SOPs for establishing scene protection 


| Isolate vehicle from or eliminate ignition source 


424 
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Extinguishment 
complete when 
flaming and smoldering 
combustion have 
stopped 


Basic attack 
procedures 


Conduct overhaul to 
check for hidden fires 
/ Disconnect battery 


Be aware of 
extraordinary hazards 


42 
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Fires in different parts of the vehicle require specific 
procedures. 


Undercarriage 
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Park apparatus 
minimum 100 feet 
(30 m) from incident 


Wear full PPE 
including SCBA 


Deploy backup 
hoseline 


428 


Approach from uphill 
and upwind, if 
possible 


Use nonsparking 
extrication tools 


Select extinguishing 
agent specific to 
type of fuel or 
battery pack 
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Approach from 45- 
degree angle to 
vehicle 


Do not use flares 


Use Alcohol Resistant 
Class B foams on 


fuels containing 
ethanol or methanol 


“Do not cut or color-coded 
electrical cz 


vehicles. 
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There are several other alternative fuel types that 
may be present. 


Ethanol/methanol 
e Gasoline blends 


Biodiesel 


e Blend of liquids made from natural plants and 


diesel 


Tamera 


Hydrogen 


e Used in some areas, mostly concept stage 
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Stacked and piled materials present unique suppression 
considerations. Fires often become deep seated into the 
material making extinguishment difficult. 


431 
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Considerations for stacked / piled materials 


Potential for collapse 
e Stay clear of collapse zone, fight from distance 


Variety of Materials 


e Raw materials, baled materials, pallets, hay, loose 
materials- Class A Foam works well 


Exposures have greatest danger 


e Start at extreme edges of material with straight stream 
from a distance then switch to fog streams preventing 


spread 
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“Chemicals 1 


extremely to vola vol em may 
require the assistanc: rained hazz 

personnel. 

“Some stacked materials may contain hazardous chemicals or 
wastes. 


«Unattached storage structures and containers often contain 
hazardous materials but usually in small amounts. These small 
amounts can cause smoke from fires to be very toxic. 


sConsider protecting exposures and letting fires self extinguish 
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Ground cover fire behavior is influenced by fuel and its 
characteristics. 


Categorized 
based on location 


Factors affecting 


burning 
e Subsurface e Fuel size 
e Surface e Compactness 
e Aerial e Continuity 
e Volume 


e Fuel moisture 
content 
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Learning Objective 17 


Identify the parts of a ground cover fire. 
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Spot Fire 


Head 


Finger 


Perimeter 


438 


Finger 


Right Flank 


t- 


Wing 
Directo, “ii 


Island ==» hy 


Origin 


Heel 
Left Flank 
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Learning Objective 18 


fires. 


Describe protective clothing and equipment used in fighting ground cover 
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Learning Objective 19 


Describe methods used to attack ground cover fires. 
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The LECS concept can help situational awareness be more 
effective. 


Lookouts 


Know where the fire is and where it is going. 


Communications 


Know who is operating above, below, and adjacent to you. 


Escape Routes 


Know more than one way out of the area you are working in. 


Safe Zones 


Know how to quickly get to an area of refuge. 
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© Be alert, keep calm, think clearly, and act decisively 


Maintain prompt communications with your forces, your 
supervisor, and adjoining forces 


© Give clear instructions and ensure that they are understood 


© Maintain control of your forces at all times 


| Fight fire aggressively, providing for safety first 


442 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 18 — Loss Control 
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Loss control activities minimize loss to property before, 
during, and after a fire. 


Reduce time 
to repair, 
reopen 


Minimize 
damage to 
structure 


Eliminate 
reignition 


Reduce Create 
stress on goodwill in 
occupants community 


Minimize 
financial loss 
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2 E *Secondary - Results from 
Primary - Caused by fire, smoke fire suppression 
*Forcible entry, ventilation, fire suppression leaves property vulnerable to 
weather and vandalism 
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Two tactics firefighters use are intended to reduce 
property damage. 


Salvage Overhaul 
e Aid in reducing primary and e Searching for and extinguishing 
secondary damage hidden or remaining fires after 


main body extinguished 


44 
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Preincident planning can help identify special loss 
control-related concerns. 
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Salvage begins upon arrival on scene and continues until the 
last unit leaves. 


May occur while 
Suppression 
underway if 


On-scene 
resources 
sufficient 


Situation 
permits 


448 
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There are various ways to perform 
Salvage and the choice of procedure 
depends on several factors. 


e Cover contents with 


Ways to salvage covers during 


operations 


e Del ion t 
perform -2s suppresion to. 


e Number of personnel 
available 
e Extent, location of 
Factors fre 
e Type, size, quantity of 
contents 
e Current weather 
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Salvage procedures include three main methods of 
protecting contents. 


Moving 
Protecting contents to 


contents in safe — 
place location in 


structure 


Removing 
contents from 
structure 


450 
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There are several salvage techniques firefighters should 
understand. 


High point in Prevent furniture 
furniture group damage 
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Use covers to route to floor 


Cautions with high-piled stock 


Remove large quantities 


May ruin finishes 


4 
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453 


Salvage operation assignments vary depending on the 


department. 


Ladder or 
specially 


designated 
companies 


All 
firefighters 
are trained 
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There are various types and sizes of salvage covers. 


Disposable 
heavy- 
duty 
plastic 
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Salvage requires a specific collection of tools 
and equipment stored in a designated toolbox 
or container. 


General 
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Mops, 


squeegees, 
buckets 


(Cont.) 
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Overhaul begins once authorization is given by two 
personnel. 


Incident Individual 


responsible for 


Commander Aol were 
fire investigation 
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© Inspect premises 


o Develop operational plan 
© Provide needed tools 


© Eliminate, mitigate hazards 


458 


18-458 
Saudi Aramco: Company General Use 


4 
j ~ 18-459 
Saudi Aramco: Company General Use 


Charged hoselines are required during overhaul due to 
threat of reignition. 


ae 9 


i Pan | 


bel 


Ees 
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The structural condition of an area must 
be evaluated before searching for hidden 
fires. 


Amount of 
water used 


Intensity 
of fire 


Extent of 
structural 
member 
weakness 


Additional 
weight placed 
on floors, walls 
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There are four methods to use when locating hidden fires. 


Electronic 
Sensors 
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lf extended to other If floor beams 
areas, determine burned at party wall 
path ends, flush voids 


Thoroughly check 
insulation materials 
that conceal fire for 
extended period of 

time (Cont.) 
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Small burning objects 
frequently uncovered 


- easily tossed into tub or 
sink instead of using 
hoseline. 


Large 
smoldering 
items taken 

outside 


Do not disturb 
evidence 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 19 — Fire Origin and 
Cause Determination 
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The area of origin contains several pieces of important 
information. 


e Precise point of 
origin, ignition 

e Greatest amount 

of damage, debris 


Area of 
origin 
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Assume 


e Potentially lethal 


concentrations of 
gas present 


e Monitor air 
e Wear full PPE 


468 


You must control evidence and 
remember information from the 
incident as much as possible. 


Remember 
Control from on 
evidence scene - 
Chain of WAS al 
See 
custody 
Reguired 
in legal Smell 
cases 


Hear 


469 
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“You should n 
destroy import 
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Several factors will influence locating the 
area of origin and the overall success of the 
investigation. 
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The interior examination begins in the area 
of least damage and works toward the area 
of greatest damage. 


Fire indicators 
to use: 


Fire patterns 


2 

© 

= 

© 

I 

S 

e Melted metal, 

S 

S glass 

© 

3 

= 

3 

© 

O Degree of 
damage 
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Ground cover fires require specific understanding of 
several concepts. 


C5 
C ”— 
— u 
Wenen 
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The rate and direction of spread of ground 
cover fires are affected by several 
components. 


e Wind direction 
e Wind velocity 
e Terrain/topography 


e Types of fuel 

e Ambient temperature 

e Relative humidity 

e Moisture content of fuel 
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Vehicle fires require knowledge and practice of several 
safety guidelines. 


Ensure shock 
An absorber w Sama 
bags inoperable inoperable considerations 


Know where 
ee aa i large capacity or Hydraulic system 
restraint systems multiple fuel considerations 

y cells may exist 


Check trunk area 


for flammable/ 
combustibles 
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Fire cause determination is a critical step in the 
investigation process. 


Determination can 


e Competent ignition e Document causes of 
source fire 
e Ignition sequence e Indicate trends in 


unsafe behavior 

e Indicate defective 
equipment, design 
flaws 

e Indicate malicious, 
illegal behavior 
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= Keep entry log 


= Permit access to only those authorized 


© Move personnel to staging area when tasks complete 


|) Ensure others always escorted 


Mark potential evidence to prevent disturbing 


480 
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Do not gather or 
handle unless 
necessary to 

preserve 


Keep evidence 
untouched, 
undisturbed 


Document all 
actions 


MAA. 
SOPs 


(Cont.) 
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Overhaul operations can be detrimental to an 
investigation. 


Delay until 
origin and 


Begin once 


nan OGURA critical 


potential 


evidence evidence 


protected 


cause 
determined 
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Follow local procedures when finalizing operations and 
investigations. 


After investigation 
complete 


e Secure structure, turn over to 


occupant 
e Perform according to local SOPs 
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Essentials of Fire Fighting 
6" Edition 
Firefighter I 


Chapter 21 — Fire and Life 
Safety Initiatives 
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Firefighters need to understand the value of a life 
Safety program. 


Help ae ` A E rage, 
mission > 2 empower 
statements KM 4 Cee 


Raise 
awareness 
among 
department 


safety 


Help 
firefighters 
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Development of a life safety program should be 
systematic. 


Model published — 
| by FEMA 


e Threat and Hazard 
Identification and Risk 
Assessment (THIRA) 
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2”9 step of a THIRA: Give identified threats a context. 


$ Include 
Brief explanation of N e Possible time, location 


conditions AÁ e Portion of population at 
4 greatest risk 
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Last step in the THIRA: Apply the assessment results 


Develop 
action plans 


/ \ 


Coordinate 
activities 
with others 


Educate 
public 


| 


Purchase 
materials 
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Answering questions not typically covered can be a 
part of education. 


Slip and fall 
prevention for 
older adults 


(Fire extinguisher Home safety 
training education 


General health 
education for 
community or | 

fire department 


Practical bicycle | 
safety for | 
youths 
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Economic incentives can also play a role in 
program delivery. 


Payment to 
| participate 


e Tax deductions 
eManufacturer’s rebates 
eDecreased insurance rates 
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Pla -Manufacturers 
ee | -Designers 
| responsibility EIE 


Fire and life safety program delivery also requires 
engineering. 


A Provide | -Prevent hazard 
i -Reduce harm 
solutions | 


A Installation | -Federal, state, local laws/ordinances 
| mandated | 
| -Fire department 

Enforcement Ee 
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Emergency response is another aspect of program 
delivery. 


me 
| 


Not preventative 
measure 


e Fire 
e Extrication 

e Medical care 

e Structural collapse 
e Specialized rescue 


e Not same purpose as 
initiatives 


May include other 
emergencies 
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2 Goals of fire and life safety education 


Inform citizens 


about unsafe Provide information 


on how to change 
behaviors 


behaviors 
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Fire and life safety hazards: 2 categories of hazards. 


Fire - Condition that 
would increase 


e Likelihood of fire 
Starting 


e Extent or severity of 
fire 


Safety - Unsafe 
behaviors, conditions 
that result in 


e Injury 
e Death 


e Property damage 
not related to fire 
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Fire and life safety messages: based on 
assessed risk set into four categories. 


Prevent Prepare Protect Persuade 


Saudi Aramco: Company General Use 


Juvenile firesetter programs take steps to reduce fires 
set by children. 


Identify at 
risk children 


Intervene in 
behavioral 
development 


eRe ge 


Assess Cause 
of obsession 
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Prevention of juvenile firesetters is accomplished through 
several messages. 


S h O U ld e Child fire safety 


e Use w/ supervision 


tea C h e Destructiveness 
e Indicators of fire-setters 
P s d e Importance of fire safety 
rOVI > e Supervise young children 
e Make children aware of 


adults with avs 


Hire only properly trained 
babysitter 


e Data shared w/ agiencies 
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Fire and life safety codes are adopted using a 
specific process. 


A «Starting point for 
adopting a code 

e Developed by 
consensus organization 
(ICC, NFPA) 

e AHJ agreed-upon 
requirements 
e Only enforceable after 

/ adopted by AJH 


e Final draft developed 

e Prepared for formal 
adoption by 
city/town 

e Date set for action; 
announcement made 
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